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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1, 10, and 20 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Margerum ('4,481,519). 

Regarding claims 1,10, and 20, Margerum discloses: 

- A plurality of antennas. See FIG.1 (" antennas 12-14"). Column 2, line 56. 

- Measuring apparatus for determining individual antenna signal strength. See 
FIG. 1 ("switch 39"). See column 3, lines 40-41. 

- A combining circuit for deriving combined antenna signal strengths by forming 
combinations of first and second antenna signals derived from different 
antennas. See FIG. 1("pairs of antennas 12-14 or 13-14 and phase detector 
60 "). Column 2, lines 59-65 and column 4, lines 59-63. 

- The second antenna signal fed in two sets with signal in one set having a on- 
zero phase difference relative to signals the other set. See FIG. 1(" 90° hybrid 
junction 20, a pair of output terminals 22-24"). Column 3, lines 12-24. 
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- Digital signal processing apparatus for determining at least one emitter 
bearing from antenna signal strengths. See FIG. 1 ("phase detector 60, a 
digital converter 62, digital computer 66"). Column 4, line 59-63. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

• (a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1, 3-8, 10, 12-17, and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Margerum and further in view of Harris ('2,831,187). 

Regarding claims 1, 10, and 20, in the event that Margerum fails to disclose 
means for determining individual antenna signal strength. Harris successfully discloses 
the signal strength indicator for individual antenna. See FIG. 1(" signal strength indicator 
104"). Column 2, line 9-10. 

It would have been obvious to modify Margerum to include means for 
determining individual antenna signal strength in teaching of Harris in order to efficiently 
provide a system by which the presence of short-wave radio signals from all azimuths 
cab be detected and the approximate bearings from their source determined. 
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Regarding claims 3 and 12, Margerum discloses the means for determining 
emitter bearing arranged to derive a relationship between antenna signal strengths and 
emitter bearing and to determine emitter bearing therefrom. See FIG. 1(" phase detector 
60"). Column 4, line 59-63. 

Regarding claims 4 and 13, Margerum discloses the means for determining 
individual antenna signal strengths and the combining means as previously discussed in 
claim 1 and 3. 

Margerum further discloses the relative phase difference in the range 30 to 120 
degrees. See FIG. 1 (" 90° hybrid junction 20, a pair of output terminals 22-24"). Column 
3, lines 12-24. 

Regarding claims 5 and 14, Margerum discloses the relative phase difference 
substantially 90 degrees. See FIG. 1 (" 90° hybrid junction 20, a pair of output terminals 
22-24"). Column 3, lines 12-24. 

Regarding claims 6 and 15, Margerum discloses the combination means 
arranged to combine antenna signals with equal gain magnitude and with equal and 
unequal phase. See column 3, lines 17-20, equations 3 and 4. 

Equations 3 and 4 described E22 and E24 having the equal gains magnitude 
A/squrt 2 and with equal and unequal phase pi/4. 

Regarding claims 7 and 16, Margerum discloses the combining means 
incorporating phase shifting means switchable into and output path. See FIG. 1 ("switch 
26 and switch 40, 90° hybrid 20 and 180° hybrid 44"). See column 4, lines 13-21. 
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Regarding claims 8 and 17, Margerum inherently teaches the combining means 
incorporating an adder having two inputs both switchably connected to individual signal 
paths extending to respective antenna. See FIG. 1 ("phase detector 60"). See column 6, 
lines 45-51 (" the difference in phase"). 

It is well known to one skilled in the art that the summation or subtraction circuit, 
which is read as an adder, determines the difference in phase. 

5. Claims 2 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Margerum and further in view of Kuwahara ('6,278,406). 

Regarding claims 2 and 11, Margerum in view of Harris fail to disclose the 
means for determining emitter bearing arranged to derive covariance matrix form 
antenna signal strengths and to determine emitter-bearing therefrom. 

However, Kuwahara discloses the means for determining emitter bearing 
arranged to derive covariance matrix form antenna signal strengths and to determine 
emitter-bearing therefrom. See FIG. 1(" covariance matrix creating process 6"). Column 
5, line 7-10. 

It would have been obvious to modify Margerum in view of Harris to include a 
derived covariance matrix to determine emitter-bearing in teaching of Kuwahara in order 
to efficiently measure the incoming angles of plurality incident signals to the array 
antenna in multipath environments. 
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6. Claims 8 and 17 are rejected under 35 U.S:C. 103(a) as being unpatentable over 
Margerum and further in view of Ghose ('4,486,757). 

Regarding claims 8 and 17, in the event that Margerum fails to disclose the 
combining means incorporating an adder having two inputs both switchably connected 
to individual signal paths extending to respective antenna. Ghose successfully discloses 
the combining means incorporating an adder having two inputs both switchably 
connected to individual signal paths extending to respective antenna. See FIG. 1(" the 
adder stage 28 and the subtractor stage 30"). See column 4, line 1-15. 

It would have been obvious to modify Margerum to include the combining means 
incorporating an adder having two inputs both switchably connected to individual signal 
paths extending to respective antenna in teaching of Ghose in other to efficiently create 
an indicator means responsive to the error correction loop means for computing and 
displaying an off-boresight direction the electromagnetic signal. 

7. Claims 9 and 18-19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Margerum and further in view of Rose ('5,574,468). 

Regarding claims 9 and 18-19, Margerum discloses: 

- The means for determining individual antenna signal strengths comprising a 
first multiple switch having input poles connected to receive signal from 
respective antenna. See FIG. 3 ("switch 39"). Column 3, lines 40-41. 
Margerum fails to disclose a second multipole switch having input poles 
connected ton receive signals from respective antenna. 
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However, Rose successfully discloses a second multipole switch having input 
poles connected ton receive signals from respective antenna. See FIG. 2a ("switches 22 
and 24"). Column 5, lines 42-48" antenna elements 12a-18a connected to 4PST switch 
22 and antenna elements 12b-18b connected to 4PST switch 24"). 

It would have been obvious to modify Margerum to include a second multipole 
switch having input poles connected ton receive signals from respective antenna in 
teaching of Rose in order to efficiently improve the DF accuracy or the gross error rate 
performance of linear and planar array while not requiring a change in the fundamental 
design methods. 

In view of Rose, Margerum further discloses: 

- A third multiple switch for switching phase shifting means into and out of 
antenna signal path. See FIG. 1 ("switch 26"). Column 3, lines 25-27. 

- The combination means incorporating adding means for combining signals, 
the adding means being arranged to add an antenna signal in a first path 
extending via the first multipole switch to another antenna signal in the 
second signal path extending via the second and the third multipole switch. 
See FIG. 1 ("pairs of antennas 12-14 or 13-14 and phase detector 60 "). 
Column 2, lines 59-65 and column 4, lines 59-63. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 



examiner should be directed to Hien Ly whose telephone number is 571-270-1326. The 
examiner can normally be reached on M-F: 7:00am - 4:00pm (EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, THOMAS H. TARCZA can be reached on 571-272-6979. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
Patent Examiner „ 




Hien Ly 
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THOMAS H. TARCZA 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 3600 



